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Increasing Morphological Stability

The key i i first

Department of Chemical Engineering and Materials Science

University of California, Davis

Fabricating Multilayer Structures
Problem

CHESING CONGMIONS.
1. Traces of Solvent Remains in Film after HeatVacuum

b} ODCB peak is stil present after 30 minutes in a vacuum
chambes.

2. Trace Solvent Caused Agglomerations
Cptical Microscoy
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» The size and amourt of PCBM agglomera-
ticns increases as the duwraton of heat reat-
ment increases.
* The size of PCEM agglomarations in CB-cast
samples are smaller companed to ODCB-cast
sampies
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i#ficult due 1o the similar solubilities that many of the

patymers and have Having the abikty to construct mut-

lanyes potymer salar cells sy scition fibricaton techmikques would be desrabis o that functional
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Interfacial Mixing and its Consequences

Polymer-based solar cells consist of several polymer, copolymer,
less than 100
nm. The propéres of the interfaces dominate the electrical func-
Bon ‘this reason,

Effects on Voltage

layers coukl be included to im-

yer Deposition ‘E‘

be deposited onta P3HT 1o create
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patymer bilayors.  Tha  figura
Mam.mmmmmma The absorbance and photoluminescence
measuments are also shown. Due to the energy transfer between PIHT and FEBT, the 1:1 mix
mﬁmansmmmmmmra&rmm The blayer shows only
partial g, which

P3HT/PCEM bllayers

P3HT/PCEM bilayers were
prepared by spin coaling
PCBM disolvec in dichlorc-
methane onto PIHT fims.
Even though CH.CL is 8 non-
scivent for PIHT, the PL mea-
suunonm show that there is
amount  of
mm aof the PCBM inlo the

P3HT/PCEM bilayers

cnamasnmsm.morpammi 1o lemparature can be ex-
amined by the change in ab-
WMSMUM Reflectivity

measuremants show a phase fransiticn J

°C for
chiarobenzene (CB) cast Sim, whils this
mmn&ammalmh 180 °C for the Sim with ane

P3HT films. From the PL in-
tensiies @ s detarmined that
the mixing i between 2030
wih PCBM. The mixing Is

can be
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In almost all polymer Chemical
{HTL) i he doped polymer paly(3 4-athylenedioxyihio-
phene). potyistyrenesulfonate) (PEDOT PSS) because it is conductive, | PEDOTPSS
transparant in the visibie has a stable work function, and, after ?
ition, is insoluble. The problem with PEDOTPSS is its acidity
{pH=12) Tha PSS ankon lemmmun .mnm oxide (ITQ) anode,

formance. Also, uﬁmwmukmmyvmml’ss
and the active layer polymes decreasing Jg.

To acdress the issues with PEDOT-PSS, a new conductive o el
has Plextrorics, Inc. | Thiee |Pexcore GCZ -

o pu NE
uummmmmmumm vw-sommdwumrmmt
ment temparature, andHDm-LuHOgao However, mmmm&o&tvaumamm
thlaﬂwwm This

i controlling Vg, VM show that an interlayer of PSS and P3HT is forming upon
mamsuwmuwm in these devicos.

Wem:mwammm x-raty absorption near sdge
to confirm the pres-

Contact Angle

a drop of water

was

b heated
PEDOTPSS. The 0910 | e——
shows that below 150°C all of the P3HT is washed off

sampls has characleristic peaks of PSS and P3HT, in-
dicating both am present at the surface. The fit io the
data indicates a PEDOTPSS to P3HT ratio of 8.5

likily dus
P3HT by the CH,CI,. making
ensier for the PCEM 1o diffuse
into the fim.

127 °Cfor NTE—

Protection Layer Method

mmmawwwmo’umm Values for the

Piecore OCT (A110, AJ20, wmo:-mp-wno

daping
(pH=2.1) than PEDOTPSS Measwe-
mans of lateral conductiviy show AJ10
and AJ30 films have similar conductivities.
o PEDOTPSS but AJZ0 is not conductive. Inferference enhancement
wvariable angle spectroacopic elipaometry (IEVASE) is used to model
the optical constants. All of the films are found 1o be uniadally aniso-
tropic and show low extincton in the visible regicn. PEDOTPSS,
AJT0, and AJ30 had simidar optical propertes. The ordinary extincticn cosficint increases with

- similar 1o 8 metal Th ¥ ol A ¥ re-
fractive index I . which

Optical Constants
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Our results snow that AJ10 and AJ30
fims  have
PEDOTPSS fl'n!

et i

Meutran Reflecmmelrv

hat above 150°C theve is an interlayer of PEDOT PSS and |
PIHT that is a few nancmeters thick

Qur measuremaents confirm the formation of an interlayer at
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